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DETAILED ACTION 

1. As of entry of the Applicant's response filed on 09/22/2003 and Petition Decision on 
03/29/2007, claims 1-31 are pending in this application as result of withdrawn claims 8-13 and 
22-31 for non-elected claims. 

Summary of claims 

2. Claims 1-31 are pending. 

Claims 1-7 and 14-16 and 18-21 are rejected. 
Claims 8-13 and 22-31 are withdrawn. 
Claim 17 is objected. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

a. Claims 1, 3 and 5-6 are rejected under 35 U. S. C. § 102 (b) as being anticipated 

by Nunoue et al. (U.S. pat. 6,720,583). 

Regarding claim 1, Nunoue et al. discloses a distributed Bragg reflector (DBR) 
comprising: 

a plurality of first material layers (16) formed from a first material over a substrate (12) 
and separated by a corresponding plurality of gaps (20) (fig. 12); 

an additional layer (18)(fig. 12) or (s)(fig. 4), where the additional layer supports the 
plurality of first material layers (18)(fig. 12) or (M) (fig. 4)at their periphery (fig. 4). 

Regarding claim 3, Nunoue et al. discloses the gap is filled with air (col. 5, line 55-58). 
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Regarding claim 5, Nunoue et al. discloses wherein the additional layer (S) is a regrowth 
of the first material (M) (fig. 9). 

Regarding claim 6, Nunoue et al. discloses wherein the first material is a semiconductor 
(i.e.. "AlGaN" (col. 5, line 57)). 

Claim Rejections - 35 U.S.C. § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A palcnl may not be obtained though the uiventioii is not identically disclosed or described as set forth insection 102 
of this lillc, il'lhc differences between the subject matter sought to be patented and the prior art are such that the subject 
mailer as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the 
art lo which said subject matter pertains. Patentability shall not be negatived by the manner in which Ihc invention was 
made. 

b. Claims 2, 4,7 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Nunoue et al. (U.S. pat. 6,720,583) in view of Streubel et al. at other publications section 
on page 1 of U.S. Pat. 6,720,583 

Regarding claims 2 and 4, 7, Nunoue et al. discloses all limitations of claimed invention 
recited in claim 1 except wherein the first material is InP. However, Streubel et al. at page 1 
(Other Publications section) of U.S. 6,720,583 discloses wherein the first material is InP 
(Fabrication of InP/air-gap Distributed Bragg Reflector and Micro-cavities" \ It would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to modify 
Nunoue et al.'s device to have different kind of material such as InP in order to have desired 
reflectively of the DBR since the characteristic of the semiconductor material InP. Further, It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to have different semiconductor material such as InP, dielectric, etc. since it is not new 
and it has been held to be within the general skill of a worker in the art to select a known 
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material on the basis of its suitability for the intended use as a matter of obvious design choice. 

InreLeshin, 125 USPQ416. 

c. Claims 14, 17,19, 21 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Nunoue et al. (U.S. pat. 6,720,583) in view Sirbu et al. (U.S. pub. 2002/0131464) 
Regarding claim 14, Nunoue et al. discloses a vertical-cavity surface-emitting laser 

(VCSEL) (col. 11, line 56), comprising: 

a substrate (12)(fig. 12) (112) (fig. 14); 

a distributed Bragg Reflector (16)(fig. 12) (1 17(fig. 14) formed over the substrate (12) 
(fig. 12) 112 (fig. 14) and including a plurality of semiconductor material layers (i.e., 
"Alo.05Gao.95N" (col. 11, line 59) separated by air gaps (20)(fig. 12). 

an active region (30) (fig. 12) formed over the DBR (16), the action region including a 
current confinement region (26) (fig. 12) ; 

second DBR (ML) (fig. 12) formed over the active region (30)(fig. 12) 

electrical (50,60) contacts associated with the active region (30) and the DBR (ML)(FIG. 

12) 

where the DBR reflector (M) includes a support layer (S) to support the layer of 

semiconductor layer (M)(fig. 5, 9). 

but Nuoue et al. does not explicitly discloses a tunnel junction. However, Sirbu et al. 
discloses the tunnel junction (0026). It would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to modify Nunoue et al.'s device to have a 



' Materials Science and Engineering, B44, 1997, pp. 364-367 
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junction channel in order to insulate barrier between two conducting electrodes for create the 
strong current and prevent the lead current for state purpose as teaching of Sirbu et al. (0008). 

Regarding claim 17, Nunoue et al. discloses wherein an additional semiconductor 
material layer (32) formed between the active region (30) and the second reflector (ML)(fig. 12) 

Regarding claim 19, Nunoue et al. discloses wherein the second reflector (ML) is an air 
gap (44) supported DBR (fig. 12). 

Regarding claim 21, Nunoue et al. discloses wherein the additional layer (S) is a 
regrowth of the first material (M) (fig. 9). 

d. Claims 1 5-16, 20 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 

Nunoue et al. (U.S. pat. 6,720,583) in view Sirbu et al. (U.S. pub. 2002/0131464) and 

further in view of Streubel et al. at other publications section on page 1 of U.S. Pat. 

6,720,583 

Regarding claims 15 -16, 20, Nunoue et al. and Sirbu et al. disclose all limitations of 
claimed invention recited in claim 14 except wherein the first material is InP. However, Streubel 
et al. at page 1 (Other Publications section) of U.S. 6,720,583 discloses wherein the first material 
is InP (Fabrication of InP/air-gap Distributed Bragg Reflector and Micro-cavities"^. It would 
have been obvious at the time the invention was made to a person having ordinary skill in the art 
to modify Nunoue et al. and Sirbu et al's device to have different kind of material such as InP in 
order to have desired reflectively of the DBR since the characteristic of the semiconductor 
material InP. Further, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have different semiconductor material such as InP, dielectric, 

^ Materials Science and Engineering, B44, 1997, pp. 364-367 
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etc. since it is not new and it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

Allowable Subject Matter 

5. Claim 1 8 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims, since the prior art of record and considered pertinent to the applicant's 
disclosure does not teach or suggest the claimed a conductive layer located between the air gap 
and the second reflector, and an additional set of electrical contacts associated with the 
conductive layer, the additional set of electrical contacts configured to receive an electrical signal 
and alter the light output wavelength of the VCSEL by causing the conductive layer to move in 
response to the electrical signal resulting in a tunable VCSEL. 

Conclusion 

6. When responding to the office action, Applicants are advised to provide the examiner 
with the line numbers and page numbers in the application and/or references cited to assist the 
examiner to locate the appropriate paragraphs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hung Vy whose telephone number is (571) 272-1954. The 
examiner can normally be reached on Monday-Friday 8:30 am - 5:30pm. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Don Wong can be reached 
on (571) 272-1834. The fax numbers for the organization where this apphcation or proceeding 
is assigned are (571) 273-8300 for regular conmiunications. 
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Information regarding the status of an application may be obtained from the patent 
Application Information Retrieval (PAIR) system. Status information for published application 
may be obtained from either private Pair or Public Pair. Status information for unpublished 
applications is available through Private Pair only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov . Should you have question on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/Hung T Vy/ 

Primary Examiner, Art Unit 2163 
December 04,2008 



